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THE NATIONAL BUREAU OF STANDARDS

The National Bureau of Standards is a principal focal point in the Federal Government for assuring
maximum application of the physical and engineering sciences to the advancement of technology in
industry and commerce. Its responsibilities include development and maintenance of the national stand-
ards of measurement, and the provisions of means for making measurements consistent with those
standards: determination of physical constants and properties of materials; development of methods
for testing materials, mechanisms, and structures, and making such tests as may be necessary, particu-
larlv for government agencies: cooperation in the establishment of standard practices for incorpora-
tion in codes and specifications: advisorv service to government agencies on scientific and technical
problems: invention and development of devices to serve special needs of the Government: assistance
to industry. business. and consumers in the development and acceptance of commercial standards and
simplified trade practice recommendations: administration of programe in cooperation with United
States business groups and standards organizations for the development of international standards of
practice: and maintenance of a clearinghouse for the collection and dissemination of scientific. tech-
nical, and engineering information. The scope of the Bureau’s activities Is suggested in the following
listing of its four Institutes and their organizational units.

Institute for Basic Standards. Electricitv. Metrology. Heat. Radiation Physics. Mechanics. Ap-
plied Mathematics. Atomic Physics. Phvsical Chemistry. Laboratory Astrophysics.” Radio Stand-
ards Laboratory: Radio Standards Physics; Radio Standards Engineering.** Office of Standard Ref-
erence Data.

Institute for Materials Research. Analytical Chemistry. Polymers. Metallurgy. Inorganic Mate-
rials. Reactor Radiations. Cryogenics.** Office of Standard Reference Materials.

Central Radio Propagation Laboratorv.** lonosphere Research and Propagation. Troposphere
and Space Telecommunications. Radio Systems. Upper Atmosphere and Space Physies,

Institute for Applied Technology. Testiles and Apparel Technology Center. Building Research.
ndustrial Equipment. Information Technology. Perfurmance Test Development. Instrumentation.
Transport Svstems, Office of Technical Services, Office of Weights and Measures. Office of Engineer-
ing Standards, Office of Industrial Services.

¥ NBS Group, Joint Institute for Laboratory Astrophysics at the University of Colorado.
** Jocated at Boulder, Colorado.
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I. LITERATURE DATA ON RATE OF SUBLIMATION OF RHENIUM

The only published experimental data concerning the rate of
sublimation of rhenium is due to Sherwood et al [1]. Their data were
obtained by the Langmuir method using a modification of the hot wire
method and utilizing an emissivity correction to obtain true temperatures.
From a least squares treatment of their 7 experimental points, Sherwood
et al reported a second law heat of sublimation, valid for an average
temperature of about 2700°K, of 187.0 kcal mole-l. This can be
corrected to a second law heat-of sublimation at 298°K of
193.1 keal mole-l using the enthalpy functions for rhenium listed by
Stull and Sinke [2]. A third law treatment of the pressure data using
the free energy functions listed by Stull and Sinke yields an average
third law heat of 185.7 + 1.0 kcal mole ™~ at 298°K.

II. EXPERIMENTAL WORK ON RHENIUM

Some preliminary rate of sublimation data have been obtained on a
zone refined sample of rhenium obtained from Metals Research Corporation,
Orangeburg, New York. The results of a lemi-qgantitative spectro-
chemical analysis performed at NBS and a "typical" analysis supplied
by MRC are listed in table 1. These data indicate that no contaminant
of any consequence is present in the material supplied.

The five data points obtained in this study are considered
preliminary because the temperature obtained on the first experimental
point was higher than anticipated and a significant amount of rhenium
was deposited on the window thrai gh which temperatures are read. This

resulted in a larger uncertainty in the window correction than we
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consldered desirable. Therefore, this series of measurements was

terminated and a new window correction was obtained.
The results of this preliminary seriles are listed in table 2. An
average third law heat of sublimation of 186.8 + 0.4 kcal mole-1 at

298°K and a second law heat at 298°K of 188.7 + 3.4 kecal mole-1 were

+

obtained. These results are in reasonably good agreement with those of
Sherwood et al, but because of the relatively large uncertainty in

temperature, it is planned to carry out a second series of measurements.




TABLE I

Semi-Quantitative Spectrochemical Analysis

of Rhenium
Element NBS MRC
* PPM

Ca T
Cu W
Fe T <10
Mg T
Mo -- 40
Si w 10
A -
q, | 12
H 0.8
C 2.0
N, <1.0

* vw, .001 - .0l%; T, .0001 - .001%;--,not detected.



TABLE II

Preliminary Results on
Rate of Vaporization of Rhenium

T°K P(atm) x 107 AHZ (298)
3080 13.2 186.5
2640 .0974 186.6
2724 . 247 187.3
2812 724 187.1
2856 1.30 186.6
Mean AHG(298) ====m=mm=memm=comcmoomcmooooas 186.8 * 0.4 kcai
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